The continuous discharge of organic micropollutants (such as pharmaceuticals and personal care products, PPCPs) and nutrients potentially create a threat to urban aquatic environment and water safety. This issue is extremely important for some metropolitans that rely on the renewable/reclaimable water resources such as Singapore. This study explores new approaches to improve the current wastewater management practice particularly in terms of nutrient recovery and micropollutant mitigation from both scientific and engineering perspectives. This study first reviews the current research on source contributions, occurrence, transport and transformation, and the potential ecotoxicity of cytostatic drugs and hormone antagonists (as selected micropollutants) in the environment, as well as different strategic and technical approaches to address the "emerging" contamination issue. We propose a decentralized source-separating resource recovery system applicable in the urban setting, which promotes the sustainable management of urban wastewater especially in terms of nutrient/energy recovery and micropollutant treatment at source. A comprehensive study was then conducted to investigate urine hydrolysis process (i.e., enzymatic ureolysis, spontaneous mineral precipitation, odor emission issue) and different nutrient recovery approaches (i.e., seawater-induced struvite precipitation, ammonia stripping, and forward osmosis dewatering). In terms of micropollutant treatment, a robust analytical method was first developed and validated for the trace determination of multi-class cytostatic drugs in different environmental matrices based on polymeric solid-phase extraction and liquid chromatography tandem mass spectrometry (SPE-LC-MS/MS). The feasibility of applying FO membrane process for the removal of cytostatic drugs was further investigated. The rejection mechanisms in this process were elucidated under variable conditions as a function of analytes' physicochemical properties. The results are practically important when integrating FO technology to strengthen sustainable management of local water resources and wastewater.
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